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1 Introduction
[bookmark: _Hlk61519723]In RAN2#119b-e [1], below high level agreements on cell (re)selection enhancement for NES were made:
Agreements:
1 There is a need to allow NES cells to prevent legacy UEs from camping. FFS the definition of NES cells.
2 Whether to bar legacy UEs is configurable by NES cells in Idle/Inactive mode and the network should be able to allow NES-capable UEs to camp on the NES cell.   Options to bar UEs to be considered are 1) UseIntra/InterFreqExcludedCellList (FFS on the exact mechanism and spec impact) and 2) use cellBarred or cell reservation fields in MIB/SIB.      
3 The network should be able to configure NES capable UEs to (de)prioritize NES cells.  mechanism such as can be considered for both frequency and cell levels cell selection/reselection (de)prioritization.  FFS on whether the existing mechanism is sufficient.

Meanwhile, in post-meeting email discussion [2], draft TP was agreed in [3] and below open issue list was agreed for further discussion.List of remaining issues on cell selection/reselection:
(De)prioritize NES cells by NES capable UEs:
a) Whether de-prioritization is sufficient for NES cells, or even prioritization of NES cells need to be supported
b) Applicability of existing mechanisms, e.g. frequency priorities, cell offset to (de)prioritize cells
c) Potential new mechanism description, and potential specification impacts
d) Mechanisms to incentivize and disincentivize NES-capable UEs from camping on cells according to their NES states


In this contribution, we share some view on these open issues. We also provide draft TP in Appendix.

2 Discussion 
2.1 de-prioritization vs prioritization of NES cells 
We do see motivation / scenario to support both de-prioritization and prioritization of NES cells during cell (re)selection:
· Motivation to support prioritization of NES cells:
In RAN2#119b-e [1], it was agreed to allow NES cells to prevent legacy UEs from camping. Then, if one area has a large number of legacy UEs and they are barred by NES cells, it will lead to high load of legacy cells. In this scenario, it makes sense to allow NES capable UEs to prioritize NES cells for cell load balancing. 
Observation 1: If one area has a large number of legacy UEs and they are barred by NES cells, it will lead to high load of legacy cells. In this scenario, it makes sense to allow NES capable UEs to prioritize NES cells for cell load balancing.   
· Motivation to support de-prioritization of NES cells:
Although it is not crystal clear what it is "NES cells" at this stage, we think it is a common understanding that the performance of the access UE may be degraded if served by NES cells. Then, if legacy cells don't have high load in one area (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells), it makes sense to allow NES capable UEs to de-prioritize NES cells for performance improvement in this scenario.
Observation 2: If legacy cells don't have high load in one area (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells), it makes sense to allow NES capable UEs to de-prioritize NES cells for performance improvement.
Thus, we propose that RAN2 should confirm motivation / scenario to support both de-prioritization and prioritization of NES cells during cell (re)selection.
Proposal 1: RAN2 confirm the following scenarios of supporting both de-prioritization and prioritization of NES cells during cell (re)selection:
· Scenario 1: NES capable UEs prioritizes NES cells for load balancing, if legacy cells have high load (e.g. a large number of legacy UEs in the area and they are barred by NES cells)
· Scenario 2: NES capable UEs deprioritizes NES cells for performance improvement if legacy cells don't have high load (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells)
For above scenarios of de-prioritization vs prioritization of NES cells, it depends on whether legacy cells have high load. Note that inter-node signaling to exchange cell load is already supported in NR. Thus, we think no new inter-node signaling is required to be introduced. With the load information of legacy cells, NW can determine whether to configure NES cell to de-prioritize vs prioritize of NES cells during cell (re)selection. 
Proposal 2: Based on exchanged load information of legacy cells via existing inter-node signaling, NW may determine and configure NES capable UEs to de-prioritize or prioritize NES cells during cell (re)selection.   
2.2 Whether existing mechanism is sufficient 
In offline discussion#032 of RAN2#119b-e [4], it was discussed whether existing mechanism is sufficient, but no consensus was achieved. 
According to [4], the existing mechanism includes the following 4 solutions:
1) Change the Frequency Priority
2) Change the settings of offset values within Reselection Criteria, so that reselections would happen faster
3) Provide/priorities particular frequencies within RRC Release
4) Even the use of specific slicing for energy savings might be considered, resulting in reselections to a particular frequency layer
We don't think these solutions can work well for cell (re)selection. Our concerns are list below:
· For 1) and 2), the changed frequency priority and offset values are common to both legacy UEs and NES capable UEs, and thereby NES dedicated priority / offset can't be applied to NES capable UEs. Meanwhile, as frequency priority and offset values are configured in SIB, these two solutions need to frequently update SIB configurations. Thus, we think 1) and 2) are not practical solution.
· For 3), it can only work after a NES capable UE enters CONNECTED state and reports its NES UE type to the NW. If there are a large number of NES capable UEs, it will cause extra access latency of NES capable UEs and a lot of unnecessary RRC signaling overhead. 
· For 4), it seems network slicing has not be deployed yet as far as we know. Thus, we questioned why RAN2 can rely on it.
Thus, we propose that existing mechanism is not sufficient. 
Observation 3: There is no NES dedicated frequency priority and reselection offset values in existing SIB. And time scale of SIB update is too slow to adapt fast cell reselection.
Observation 4: The solution of dedicated priority via RRC release can work only after a NES capable UE enters CONNECTED state and reports its NES UE type. It will incur extra access latency and signaling overhead.
Proposal 3: RAN2 confirm existing mechanism is not sufficient to (de)prioritize NES cell in cell (re)selection, and enhancement can be further studied in normative phase.   
Meanwhile, in post-meeting email discussion [2], below issue was identified for further study:
d) Mechanisms to incentivize and disincentivize NES-capable UEs from camping on cells according to their NES states
In our understanding, this is a new mechanism beyond existing cell (re)selection procedure based on absolute frequency priority. As we know, the main intention of NES cell (re)selection enhancement is due to legacy UE impacts, which is conflicted with introducing a new cell reselection mechanism. And we don't think RAN2 has sufficient TU to cover this study. 
Observation 5: The main intention of NES cell (re)selection enhancement is due to legacy UE impacts, which is conflicted with introducing a new cell reselection mechanism.
Thus, we propose that the enhancement should be on top of existing cell (re)selection procedure.  
Proposal 4: RAN2 confirm enhancement of (de)prioritization of NES cells is on top of existing absolute priority based cell (re)selection procedure, i.e. no need to consider new mechanism to incentivize and disincentivize NES-capable UEs from camping according to their NES states.
2.3 New solutions
In RAN2#119b-e [1], it was agreed that both frequency level and cell level enhancement can be considered:
4 The network should be able to configure NES capable UEs to (de)prioritize NES cells.  mechanism such as can be considered for both frequency and cell levels cell selection/reselection (de)prioritization.  FFS on whether the existing mechanism is sufficient.

Thus, we list candidate solutions at frequency level and cell level, respectively. 
2.3.1 Frequency level 
In frequency level (i.e. assumes that NES cells are aligned on a given frequency), we think RAN2 can consider below candidate solutions: 
· Alt-1: Via NSA signaling, NES capable UEs can be configured to regard NES frequencies as either highest priority or lowest priority.
· The NAS signaling notifies the NES capable UE whether to apply highest or lowest priority for NES frequencies.
· This solution is similar to existing NR MBMS / V2X cell (re)selection enhancement. 
· Alt-2: Introduce a NES dedicated frequency priority list in SIB. NES capable UEs apply this frequency priority and ignore legacy priority in SIB.  
· Alt-3: For NES frequencies, introduce offset for inter-frequency cell reselection criteria thresholds (e.g. NES offset applied to ThreshX, HighP, ThreshServing, LowP, ThreshX, LowP in clause 5.2.4.5 of TS 38.304)	  
Since it is SI phase, we think RAN2 don't need to down-select at this stage. We can just capture them in TR, and further study them in normative phase. Thus, we propose:
Proposal 5: For frequency level (de)prioritization, capture below candidate solutions to be considered in TR:
· Alt-1: Via NSA signaling, NES capable UEs can be configured to regard NES frequencies as either highest priority or lowest priority.
· Alt-2: Introduce a NES dedicated frequency priority list in SIB. NES capable UEs apply this frequency priority and ignore legacy priority in SIB.  
· Alt-3: For NES frequencies, introduce offset for inter-frequency cell reselection criteria thresholds (e.g. NES offset applied to ThreshX, HighP, ThreshServing, LowP, ThreshX, LowP in clause 5.2.4.5 of TS 38.304)	
2.3.2 Cell level 
In cell level, we think RAN2 can consider below candidate solutions: 
· Alt-1: Introduce NES cell dedicated offset for cell ranking criteria R (e.g. Qoffset in clause 5.2.4.6 of TS 38.304).
· Alt-2: Introduce NES cell dedicated offset for its measurements (e.g. RSRP, RSRQ, Qhyst). 
Since it is SI phase, we think RAN2 don't need to down-select at this stage. We can just capture them in TR, and further study them in normative phase. Thus, we propose:
Proposal 6: For cell level (de)prioritization, capture below candidate solutions to be considered in TR:
· Alt-1: Introduce NES cell dedicated offset for cell ranking criteria R (e.g. Qoffset in clause 5.2.4.6 of TS 38.304).
· Alt-2: Introduce NES cell dedicated offset for its measurements (e.g. RSRP, RSRQ, Qhyst). 
Based on proposal 1-6, we draft TP in Appendix.
3 Conclusion
In this contribution, we further discuss cell (re)selection enhancement for NES. Our observations are:
Observation 1: If one area has a large number of legacy UEs and they are barred by NES cells, it will lead to high load of legacy cells. In this scenario, it makes sense to allow NES capable UEs to prioritize NES cells for cell load balancing.   
Observation 2: If legacy cells don't have high load in one area (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells), it makes sense to allow NES capable UEs to de-prioritize NES cells for performance improvement.
Observation 3: There is no NES dedicated frequency priority and reselection offset values in existing SIB. And time scale of SIB update is too slow to adapt fast cell reselection.
Observation 4: The solution of dedicated priority via RRC release can work only after a NES capable UE enters CONNECTED state and reports its NES UE type. It will incur extra access latency and signaling overhead.
Observation 5: The main intention of NES cell (re)selection enhancement is due to legacy UE impacts, which is conflicted with introducing a new cell reselection mechanism.

Based on observations, we have below proposals. We also provide draft TP in Appendix. 
Proposal 1: RAN2 confirm the following scenarios of supporting both de-prioritization and prioritization of NES cells during cell (re)selection:
· Scenario 1: NES capable UEs prioritizes NES cells for load balancing, if legacy cells have high load (e.g. a large number of legacy UEs in the area and they are barred by NES cells)
· Scenario 2: NES capable UEs deprioritizes NES cells for performance improvement if legacy cells don't have high load (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells)
Proposal 2: Based on exchanged load information of legacy cells via existing inter-node signaling, NW may determine and configure NES capable UEs to de-prioritize or prioritize NES cells during cell (re)selection.  
Proposal 3: RAN2 confirm existing mechanism is not sufficient to (de)prioritize NES cell in cell (re)selection, and enhancement can be further studied in normative phase.   
Proposal 4: RAN2 confirm enhancement of (de)prioritization of NES cells is on top of existing absolute priority based cell (re)selection procedure, i.e. no need to consider new mechanism to incentivize and disincentivize NES-capable UEs from camping according to their NES states.
Proposal 5: For frequency level (de)prioritization, capture below candidate solutions to be considered in TR:
· Alt-1: Via NSA signaling, NES capable UEs can be configured to regard NES frequencies as either highest priority or lowest priority.
· Alt-2: Introduce a NES dedicated frequency priority list in SIB. NES capable UEs apply this frequency priority and ignore legacy priority in SIB.  
· Alt-3: For NES frequencies, introduce offset for inter-frequency cell reselection criteria thresholds (e.g. NES offset applied to ThreshX, HighP, ThreshServing, LowP, ThreshX, LowP in clause 5.2.4.5 of TS 38.304)	
 Proposal 6: For cell level (de)prioritization, capture below candidate solutions to be considered in TR:
· Alt-1: Introduce NES cell dedicated offset for cell ranking criteria R (e.g. Qoffset in clause 5.2.4.6 of TS 38.304).
· Alt-2: Introduce NES cell dedicated offset for its measurements (e.g. RSRP, RSRQ, Qhyst). 
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Appendix: draft TP
6.x	Higher layer aspects for network energy savings
Editor's note: This section includes common aspects of higher layers deduced from the above candidate directions.
6.X.1	Cell selection/reselection
For backward compatibility, there is a need to allow NES cells to prevent legacy UEs from camping. NES cells should be able to configure whether to prevent legacy UEs, while allowing NES-capable UEs to camp on. Possible solutions may include but not limited to:
· Use IntraFreqExcludedCellList/InterFreqExcludedCellList
· Use the cellBarred or cell reservation fields in MIB/SIB
Editor's note: FFS whether to keep the terminology of “NES cells” and its definition, or change it to“a cell that uses an NES technique”.
Editor's note: FFS the exact mechanism and the spec impacts.
There is also a need to support NES capable UEs to de-prioritize or prioritize NES cells during cell (re)selection. Their use scenarios include:
· Scenario 1: NES capable UEs prioritizes NES cells for load balancing, if legacy cells have high load (e.g. a large number of legacy UEs in the area and they are barred by NES cells).
· Scenario 2: NES capable UEs deprioritizes NES cells for performance improvement if legacy cells don't have high load (e.g. small number of legacy UEs or legacy UEs are not barred by NES cells).
Thus, Thethe NW should be able to configure NES-capable UEs to prioritize/de-prioritize a specific NES cell or NES cells on a specific frequency.
For frequency level (de)prioritization, possible solutions may include but not limited to:
· Alt-1: Via NSA signaling, NES capable UEs can be configured to regard NES frequencies as either highest priority or lowest priority.
· Alt-2: Introduce a NES dedicated frequency priority list in SIB. NES capable UEs apply this frequency priority and ignore legacy priority in SIB.  
· Alt-3: For NES frequencies, introduce offset for inter-frequency cell reselection criteria thresholds (e.g. NES offset applied to ThreshX, HighP, ThreshServing, LowP, ThreshX, LowP in clause 5.2.4.5 of TS 38.304)	
For cell level (de)prioritization, possible solutions may include but not limited to:
· Alt-1: Introduce NES cell dedicated offset for cell ranking criteria R (e.g. Qoffset in clause 5.2.4.6 of TS 38.304).
· Alt-2: Introduce NES cell dedicated offset for its measurements (e.g. RSRP, RSRQ, Qhyst). 
Editor's note: FFS whether the existing mechanism for cell prioritization/de-prioritization is sufficient.



